The ability of lanthanide shift reagent (LSR), such as tris-(dipivaloylmethanato)europium [Eu(dpm)3], in aiding the structural and stereochemical elucidation of lone pair containing molecules by NMR spectroscopy has been well recognized. 1, 2) In continuing our 1H-NMR studies on naturally occuring compounds, we investigated the Eu(dpm)3-induced shift effects on the methyl proton resonances of several stereoisomers of monocyclic monoterpene al cohols as well as of their acetoxy and keto derivatives, and could unambiguously assign most of the methyl signals. Although the 1H-NMR spectral patterns in some of these compounds have been reported pre viously,3,4) second order perturbation effects pre vented the complete and reliable assignments to be made. The so-called extrapolation method in Eu(dpm)3-induced 1H-NMR spectra5) have been ap plied to establish the unambiguous assignments.
The 90MHz 1H-NMR spectra of monoterpene com pounds (see Fig. 1 The straight lines were drawn by the least-squares method.
were separated distinctly. The above results may be extended to problems of 1 H-NMR signal assignment in other related monocyclic monoterpenes.
EXPERIMENTAL
The purity (by GLC) for the compounds used in this study were as follows: l-menthol (100%), isomenthol (92.8%), neomenthol (92.3%), menthone (94.8%), isomenthone (96.1%), isopulegol (100%) and l-carvone (100%) were obtained from Takasago Perfumery Co., Ltd.; neoisomenthol (97.6%) was supplied as a gift from Prof H. Ueda, University of Osaka Prefecture; carvomenthol (89.9%), neoisocarvomenthol (98.1%), l-cis-carveol (98.8%) , l-trans-carveol (87.6%), car votanacetol (95.0%) and carvotanacetone (100%) were prepared in this laboratory.9) Acetylation of monoterpene alcohols was carried out by using acetic anhydride and anhydrous sodium acetate.
